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(54) Ink refill assembly 

(57) An ink refilling adapter to be used for refilling a 
used ink cartridge (50) with ink from a separate ink con- 
tainer (100). The ink refilling adapter includes a main 
plate (12) having a conduit (14) and an ink absorbing 
sheet (40) attached to the under surface of the adapter, 
and it further includes an overflow indicator which is a 



through hole (22) opened in the main plate (12). Any 
overflowing ink is absorbed by the ink absorbing sheet 
(40) and such ink is observed through the overflow in-, 
dicator (22), thus giving a sign of the beginning of the 
overflow of the ink and allowing the ink refilling operation 
to be stopped immediately. 
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D scription 

The present invention relates to an ink refilling as- 
sembly or ink refilling adapter for refilling ink into an ink 
cartridge installed in ink jet printers. 

A variety of ink cartridges have been developed for 
printers which use liquid ink for printing, such as ink jet 
printers. Some ink cartridges are disposed once ink con- 
tained in the cartridges has been depleted, and other 
ink cartridges may be refilled with ink when ink con- 
tained in the cartridges has been depleted. 

Typically, a refillable ink cartridge has an inlet which 
is closed by a plug. A syringe with a needle-like injector 
may be used to transport ink from a separate ink con- 
tainer into the refillable ink cartridge through the inlet 
after the plug has been removed. A separate ink con- 
tainer may include an injection nozzle which is attached 
to the container so that ink can be directly supplied from 
the container to the refillable ink cartridge. 

These prior art ink refilling injectors suffer from 
some problems. For instance, if the cartridge is trans- 
parent, the amount of the ink refilled therein can be ob- 
served and, therefore, the ink refilling can be stopped 
when the cartridge is filled with a proper amount of ink. 
However, such observation is impossible with a non- 
transparent ink cartridge. In addition, even though the 
cartridge is transparent, if the cartridge includes inside 
thereof an ink absorption material such as cotton or 
sponge, it is not easy to know the amount ofink refilled. 
Furthermore, depending upon the condition of the ink 
absorption material afterthe ink inside the cartridge has 
been completely depleted, the amount of ink to be ab- 
sorbed by the ink absorption material varies. As a result, 
ink occasionally overflows out of the cartridge and 
sometimes the ink is not refilled completely. 

Accordingly, it is a primary aim of embodiments of 
the present invention to provide an ink refilling assembly 
or an ink refill adapter which facilitates the operation of 
ink refilling into a used, empty ink cartridge. 

It is another aim of embodiments of the present in- 
vention to provide an ink refilling assembly or adapter 
in which an overflow of the ink out of the ink cartridge 
can be prevented, thus causing the ink refilling task to 
be performed without causing any contamination. 

The aims may be accomplished by a unique struc- 
ture for an ink refilling adapter that can indicate the over- 
flow of the ink out of the ink cartridge, and the unique 
structure of the present invention is that the ink refilling 
adapter, which is placed on an ink cartridge, is provided 
with an ink observation opening and an ink absorbing 
material on the under surface of the adapter so that the 
initially overflowing ink is soaked by the ink absorbing 
material and such ink is seen through the ink observa- 
tion opening. As a result, ink refilling may be stopped 
immediately after the observation of the overflow, thus 
preventing spillage of the ink out of the ink cartridge. 

According to one aspect of the present invention, 
there is provided an ink refilling assembly for refilling an 



ink cartridge with ink from a separate ink container 
through an ink inlet of said ink cartridge, said ink refilling 
assembly comprising: 

s a main plate having a first surface and a second sur- 
face; 

an ink transfer means having a bore therein and 
provided so as to pass through said main plate, said 
ink transfer means having a first side portion and a 

10 second side portion which is opposite from said first 
side portion, said first side portion extending from 
said first surface of said main plate and said second 
side portion extending from said second surface of 
said main plate; 

is an ink observation means opened in said main 
plate; and 

an ink absorbing means provided on said second 
surface of said main plate. 

so The ink transfer means may have a central bore 
therein. 

For a better understanding of the present invention 
and as to how the same may be carried into effect, ref- 
erence will now be made by way of example to the ac- 
25 companying drawings in which: 

Fig. 1 is a vertical cross sectional view of the ink 

refilling adapter embodying the present invention 

placed on an ink cartridge with a safety cap re- 
30 moved; 

Figure 2 is a top view of the ink refilling adapter; 

Figure 3 is a bottom view of the ink refilling adapter; 

Figure 4 shows the lower portion of the conduit of 

the ink refilling adapter; and 
3s Figure 5 shows a plug remover tool that is used with 

the ink refilling adapter of Figure 1. 

As shown in Figures 1 and 2, the ink refilling assem- 
bly or the ink refilling adapter in accordance with one 

40 embodiment of the present invention is generally indi- 
cated by reference numeral 10. 

The ink refilling assembly 10 comprises a main 
plate 1 2 that is typically made of plastic and has sub- 
stantially the same shape and area as the top wall 52 of 

45 an ink cartridge 50. Thus, the main plate 12 can cover 
the entire upper surface of the top wall 52. 

The main plate 12 is provided with a conduit 14 
which passes through the main plate 12 at an angle 
transverse to the main plate 1 2. 

so The conduit 14 is provided near one end of the main 
plate 1 2 so as to positionally corresponds to an ink inlet 
50' ofthe ink cartridge 50 when the main plate 12 is 
placed on the ink cartridge 50. The conduit 1 4 includes 
a central bore 1 4' along with an upper portion 1 4a and 

55 a lower portion 14b which is opposite from the upper 
portion 14a. The upper portion 14a extends from an up- 
per surface 12a of the main plate 1 2 and the lower por- 
tion 14b extends from a lower surface 12b of the main 
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plate 12. Typically, the upper portion 14a of the conduit 
14 is made of metal and has a sharp end 14a'. On the 
other hand, the lower portion 14b of the conduit 14 is 
formed integrally to the main plate 1 4 and is long enough 
so that the end 14b' of the lower portion 14b can come 5 
into contact with the ink absorption material 54 such as 
cotton, etc. installed inside the cartridge 50 when the 
adapter 1 0 is placed on the ink cartridge 50 as best seen 
from Figure 1. In addition, as shown in Figure 4, a lon- 
gitudinal slit 18 is formed in the lower end area of the io 
lower portion 14b of the conduit 14 so as to extend in 
the axial direction of the conduit 14. 

The upper portion 14a of the conduit 14 is surround- 
ed by a guide collar 16 which is a cylindrical wall pro- 
jecting from the upper surface 12a of the main plate 12. is 
The guide collar 16 is integrally formed with the main 
plate 12 and is designed so as to be higher than the 
upper portion 14a of the conduit 14 and has a diameter 
that can snugly receive the ink outlet 102 of an ink con- 
tainer 1 00 thereinto. The guide collar 16 is provided with so 
two vertical slits 16a so that these slits 16a are apart 
from each other in the diametrically opposite sides. 

The main plate 1 2 of the ink refill adapter 1 0 is fur- 
ther provided with a side wall 20 that extends on the bot- 
tom surface 1 2b side of the main plate 1 2 for the entire 25 
outer edge of the main plate 12. The side wall 20, when 
the adapter 10 is placed on the ink cartridge 50, posi- 
tionally secures the adapter 10 on the ink cartridge 50 
and prevents the adapter 10 from moving horizontally 
on the top wall 52 of the cartridge 50. 30 

Furthermore, an ink observation opening 22 is pro- 
vided in the main plate 1 2. Typically, the ink observation 
opening 20 is a round through hole and provided adja- 
cent to the guide collar 16 as seen from Figures 1 and 
2. One example of the inkobservation opening is a 3/16° 35 
diameter hole when the main plate has the size of 2 and 
23/36" long by 1 and 5/32" wide so that the opening 22 
is not too small and not too large compared to the main 
plate 1 2. The shape of the observation opening 20 is not 
limited to be round and can be in any shape. -*o 

In addition, an ink absorbing sheet 40 is provided 
on the under surface 12b of the main plate 12. The ink 
absorbing sheet 40 having a predetermined thickness 
is a hardened cotton or urethan or a synthetic sponge 
and is provided so as to cover substantially the entire 45 
lower surface 12b of the main plate 1 2 including the ob- 
servation opening 22 when seen from the lower surface 
12b side as shown in Figure 3. The ink absorbing sheet 
40 is in contact with the outer surface of the lower portion 
1 4b of the conduit 1 4. Typically, a slit 44 is cut into from so 
one end of the ink absorbing sheet 40 so that the lower 
portion 1 4b of the conduit 1 4 comes into contact at two 
points with both sides of the slit 44 formed in the sheet 
40. It can be indeed designed so that the entire outer 
surface of the lower portion 14b of the conduit 14 is in 55 
contact with the ink absorbing sheet 40 via, for instance, 
a hole (not shown) opened in the sheet 40. 

The guide collar 1 6 can be covered by a safety cap 



50 as shown in Figure 1 . The safety cap 50 is a flat cyl- 
inder having a top 50a and a side wall 50b with an ink 
absorbing material 52 secured to the under surface of 
the top 50a. The ink absorbing material 52 is a cotton, 
urethane, etc. which is hardened and shaped into, for 
example, a cubic, cylinder or rectangular form. In other 
words, the ink absorbing material 52 has a sufficient 
thickness that can cover the upper portion 14a of the 
conduit 14 so that the upper portion 14b can penetrate 
into the ink absorbing material 52 when the cap 50 is 
put on the guide collar 16. 

The ink refilling adapter 10 described above can be 
used together with a plug remover tool 60 as shown in 
Figure 5. The plug remover tool 60 is made of plastic 
and has a needle 62, which is metal, at one end of the 
main section 60' and a replacement plug 64 at another 
end of the main section 60'. The replacement plug 64 is 
formed integral to the main section 60' with a thin con- 
necting section 66 in between. The needle 62 is covered 
by a cap 68. 

The needle 62 of the plug remover tool 60 is for re- 
moving an original sealing plug 30 which seals the ink 
inlet 50' of the ink cartridge 50; and the replacement plug 
64 is inserted into the ink inlet 50', after the original plug 
30 has been removed and the ink refilling is competed 
(as described below), by being twisted off from the main 
section 60' of the plug remover tool 60. The thus re- 
moved replacement plug 64 remains inside the ink inlet 
50' so as to seal the ink inlet 50'. 

In use, an empty ink cartridge 50 is placed on a flat 
surface. It can be placed in a ink cartridge holding box 
as disclosed in the U.S. Patent Application No. 
08/408,916. 

The sealing plug 30 installed in the ink inlet 50' of 
the cartridge 50 is removed. The plug 30 can be re- 
moved by piercing the needle 62 of the plug remover 
tool 60 into the sealing plug 30 and pulling the plug 30 
out of the ink inlet 50'. The sealing plug 30 can be re- 
moved from the ink inlet 50' with any other appropriate 
tools and/or methods. 

Then, the ink refill adapter 10 is placed on the car- 
tridge 50 by inserting the lower portion 1 4b of the conduit 
into the ink inlet 50' and placing the lower surface 12b 
(or the ink absorbing sheet 40) of the main plate 1 2 on 
the top wall 52 of the cartridge 50. The safety cap 50 is 
removed from the guide collar 1 6. 

An ink outlet 102 of the ink container 100 is inserted 
inside the guide collar 16 of the adapter 10 so that the 
pointed upper end 14a' of the upper portion 14a of the 
conduit 14 breaks through the ink outlet 102 of the ink 
container 100. Since the ink outlet 102 is supported by 
the guide collar 16, the ink container 100 can stand still 
on the adapter 10. As a result, the ink inside the ink con- 
tainer 100 flows due to gravity into central bore 14' of 
the conduit 14; and the ink flows out of the conduit 14 
through the vertical slit 18 formed in the lower portion 
1 4b of the conduit 1 4 and is absorbed by the ink absorp- 
tion material 54 installed in the cartridge 50. 
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If an excess amount of ink is transferred into the 
cartridge 50 and the ink absorption material 54 is satu- 
rated with ink, the ink overflows and goes up along the 
outside surface of the lower portion 14b of the conduit 
14. When the ink reaches the top end of the lower por- 
tion 14b of the conduit 14, since the ink absorbing sheet 
40 is in contact with the outer surface of the lower portion 
14b of the conduit 14, the ink is absorbed by the ink ab- 
sorbing sheet 40. The absorbed ink spreads from one 
end area 40a toward another end area 40b; and this 
spreading of the ink is seen through the ink observation 
opening 22. Accordingly, when the ink is thus seen 
through the observation opening 22, the ink outlet 102 
of the ink container 1 00 is removed from the upper por- 
tion 14a of the conduit 14 and taken out of the guide 
collar 16 so as to terminate the ink refilling operation. 

After the completion, the safety cap 50 is placed 
back on the guide collar 16, and then the adapter 10 is 
removed from the cartridge 50. The replacement plug 
64 of the plug remover tool 60 is pushed into the ink inlet 
50' of the cartridge 50 and twisted off from the plug re- 
mover tool 70 by being separated from the connecting 
section 66, thus remaining in the ink inlet 50' and sealing 
the ink inlet 50' of the cartridge 50. The cartridge 50 is 
thus ready to be installed back in an ink jet printer. 

As seen from above, in embodiments of the present 
invention, the overflow of ink from the ink cartridge dur- 
ing the ink refilling operation is recognized at the begin- 
ning of such overflow through the ink observation open- 
ing. Accordingly, ink refilling can be stopped immediate- 
ly or at the very early stage of the overflowing of the ink, 
thus preventing contamination of the ink refilling envi- 
ronment. 



Claims 

1 . An ink refilling assembly for refilling an ink cartridge 
with ink from a separate ink container through an 
ink inlet of said ink cartridge, said ink refilling as- 
sembly comprising: 

a main plate having a first surface and a second 
surface; 

an ink transfer means having a bore therein and 
provided so as to pass through said main plate, 
said ink transfer means having a first side por- 
tion and a second side portion which is opposite 
from said first side portion, said first side portion 
extending from said first surface of said main 
plate and said second side portion extending 
from said second surface of said main plate; 
an ink observation means opened in said main 
plate; and 

an ink absorbing means provided on said sec- 
ond surface of said main plate. 

2. An ink refilling adapter according to Claim 1 , where- 



in said ink observation means is an opening opened 
in said main plate from said first surface to said sec- 
ond surface of said main plate. 

5 3. An ink refilling adapter according to Claim 1 or 2, 
further comprising side walls extending at right an- 
gles from edges of said main plate so as to surround 
said second surface. 

10 4. An ink refilling adapter according to Claim 1 , 2 or 3, 
further comprising a cylindrical portion formed on 
said first surface of said main plate, said cylindrical 
portion surrounding said first side portion of said 
conduit. 

15 

5. An ink refillinq adapter according to Claim 1 , 2, 3 or 
4, wnerein said ink absorbing means is in contact 
with an outer surface of said second side portion of 
said conduit. 

20 

6. An ink refilling adapter according to any one of 
Claims 1 to 5, wherein said ink absorbing means 
covers substantially all of said second surface of 
said main plate. 

25 

7. An ink refilling adapter for refilling an ink cartridge 
with ink from a separate ink container through an 
ink inlet of said ink cartridge, said adapter compris- 
ing: 

30 

a main plate having substantially the same 
shape as one outer surface of said cartridge; 
an ink transfer conduit provided in said main 
plate so as to pass through said main plate, said 

35 ink transfer means having a first side portion 

and a second side portion which is opposite 
from said first side portion, said first side portion 
extending from one side of said main plate and 
said second side portion extending from anoth- 

40 er side of said main plate; 

a through hole formed in said main plate; and 
an ink absorbing means provided on said an- 
other side of said main plate, said ink absorbing 
means being in contact with an outer surface of 

45 said second side portion of said ink transfer 

conduit and visible from said one side of said 
main plate via said through hole. 

8. A device for refilling an ink cartridge with ink from a 
so separate ink container through an ink inlet of said 

ink cartridge, said device comprising: 

an ink refilling adapter comprising 

55 a main plate placed on said ink cartridge, 

an ink transfer conduit passing through 
said main plate, said ink transfer means 
having an upper portion and a lower portion 
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which is opposite from said upper portion, 
said upper portion extending from one side 
of said main plate and said lower portion 
extending from another side of said main 
plate, 5 
an ink observation opening provided in 
said main plate, and 

an ink absorbing means provided on said 
another side of said main plate so as to be 
visible from said one side of said main plate io 
via said ink observation opening; and 

a plug remover tool having at one end thereof 
a pointed end and at another end thereof a re- 
placement plug, said pointed end for removing is 
a first plug which seals said ink inlet of said ink 
cartridge and said replacement plug being in- 
serted in said ink inlet after said first plug is re- 
moved and then separated from said plug re- 
mover tool so as to seal said ink inlet. 20 

9. A device for removing a plugging means which clos- 
es an ink hole of an ink cartridge and closes the ink 
hole with a replacement plug, said device compris- 
ing: 25 

an elongated main body made of plastic; 
a pointed end made of metal and provided at 
one end of said elongated main body so as to 
be used for removing the plugging means from 30 
said ink hole, and 

a replacement plug removably provided at an- 
other end of said elongated main body with a 
connecting means in between so as to close 
said ink hole after being separated from said 3S 
connecting means. 

10. A method for removing a plugging means closing 
an ink hole of an ink cartridge and closing the ink 
hole with use of a device having an elongated main 40 
body with a pointed end at one end thereof and a 
replacement plug at another end thereof, during a 
process for refilling ink into an ink cartridge, said 
method comprising the steps of: 

45 

piecing said pointed end into said plugging 
means and pulling out said plugging means 
from said ink hole, thus opening said ink hole; 
refilling an ink into said cartridge through said 
opened ink hole; 50 
placing said replacement plug into said ink 
hole; and 

separating said replacement plug from said 
elongated main body by twisting said elongated 
main body, thus closing said ink hole with said ss 
separated replacement plug. 
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FIG. 2 
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FIG. 5 
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